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ABSTRACT 

The present invention relates to support structures. The present invention in particular relates to 
a telescopic track as well as a telescopic mast assembly which may for example be exploited in 
the context of a person (e.g. patient) handling system. 
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We claim: 

1 . A telescopic track comprising an inner section and an outer section, said outer 
section having an exterior side and an interior side, said inner section being disposed 
on the interior side of said outer section so as to be telescopically displaceable in and 

5 out of said outer section, said outer and inner sections defining a travel channel for a 

trolley means comprising a trolley connector projection, said outer section having a 
longitudinally extending first opening through which may extend said trolley 
connector projection, the first opening of the outer section being defined by opposed 
inwardly extending slot projections extending into the interior side of the outer sleeve 

1 0 section, each of the slot projections terminating in a respective first interior support 

surface, said inner section having a longitudinally extending second opening through 
which may extend said trolley connector projection, the inner section having interior 
surface portions bordering the second opening on opposite sides thereof defining 
respective second interior support surfaces, the slot projections being configured to 

15 register within the second opening such that the first and second interior support 

surfaces are in an essentially common plane and define a travel support surface for the 
trolley component. 

2. A telescopic track as defined in claim 1 comprising two of said inner sections coupled 
20 together by said outer section. 

3. A telescopic mast assembly having a longitudinal axis and comprising 

an outer section having an interior side and an exterior side, 

an inner section, said inner section being disposed on the interior side of said 
25 outer section so as to be telescopically displaceable in and out of said outer section along said 
longitudinal axis, and 
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a releasable snap lock component comprising bias means, a lock projection, a 
plurality of longitudinally spaced first lock openings defined by one of said inner and outer 
sections and a second lock opening defined by the other section, 

said outer section, said inner section, said bias means, said lock projection and said second 
5 opening being configured such that said second lock opening is alignable with said first lock 
openings and such that when said second lock opening is aligned with a first lock opening 
said lock projection is displaceable between a biassed lock position and an unlock position 

said bias means being configured so as to able to bias said lock projection in said biassed lock 
position 

10 said bias means being configured so as to able to bias said lock projection in said biassed lock 
position 

wherein when said lock projection is in said biassed lock position said lock projection is 
disposed in said second lock opening and in the first lock opening so as to inhibit telescopic 
displacement of said inner section along said longitudinal axis relative to said outer section, 

1 5 and wherein when said lock projection is in said unlock position said inner section is 
telescopically displaceable along the longitudinal axis relative to said outer section. 



4. A mast assembly as defined in claim 3 

wherein said inner section comprises an extension component and a base 

20 component, 

wherein said base component comprises said bias means, said lock projection 
and defines said second lock opening of said releasable snap lock component, 

wherein said outer section and said base component are configured to 
cooperate so as to inhibit rotation of said'base component about saidiongitudinal axis 
25 relative to said outer section and 

wherein said mast assembly further comprises coupling means for screw 
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coupling said extension component and said base component together such that, when said 
base component is locked by the releasable snap lock component so as to inhibit displacement 
of said inner section along said longitudinal axis relative to said outer section, rotation of the 
extension component about the longitudinal axis relative to the base component is able to 
5 induce displacement of said extension component relative to said base component along said 
longitudinal axis. 



5. mast assembly having a longitudinal axis and comprising 

an outer section having an interior side and an exterior side, 

1 0 an inner section comprising an extension component and a base component, 

said inner section being disposed on the interior side of said outer section so 
as to be telescopically displaceable in and out of said outer section along said longitudinal 
axis, 

a releasable lock means for locking the inner section in place with respect to 
1 5 said outer section so as to inhibit displacement of said inner section along said longitudinal 
axis relative to said outer section 

anti-rotation means configured so as to be able to inhibit rotation of said base 
component about said longitudinal axis relative to said extension component 

and 

20 said mast assembly further comprises coupling means for screw coupling said extension 

component and said lower component together such that when said inner section is locked in 
place relative to the outer section so as to as to inhibit displacement of said inner section 
along said longitudinal axis, rotation of the extension component about the longitudinal axis 

relative to the-base-CQmpQnenUs-abl^ extension component 

25 relative to said base component along said longitudinal axis. 
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6. In a person support system for use in a room having a floor and a ceiling, system 
comprising 

an overhead track component having opposed ends 

at least two upstanding mast components 
5 connecting means connecting each end of said track component to a respective mast 

assembly 

the improvement wherein said overhead track component comprises one or more telescopic 
tracks as defined in claim 1. 



10 7. In a person support system for use in a room having a floor and a ceiling, said system 
comprising 

an overhead track component have opposed ends 
at least two upstanding mast components 

connecting means connecting each end of said track component to a respective mast 
15 assembly 

the improvement wherein said mast components comprise one or more mast assemblies as 
defined in claim 2. 



In a person support system for use in a room having a floor and a ceiling, said system 
comprising 

an overhead track component having opposed ends 
at least two upstanding mast components 

connecting means connecting each end of said track component to a respective mast 
assembly 

25 the improvement wherein said mast component comprises one or more mast assemblies as 
defined in claim 4. 

42 
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9. A kit for a person support system comprising an overhead track component, a mast 
component and releasable connecting means for connecting said overhead track 
component to said mast component 

wherein said overhead track component comprises a telescopic track, said track comprising 
5 an inner section and an outer section, said outer section having an exterior side and an 

interior side, said inner section being disposed on the interior side of said outer section so as 
to be telescopically displaceable in and out of said outer section, said outer and inner sections 
defining a travel channel for a trolley means comprising a trolley connector projection, said 
outer section having a longitudinally extending first opening through which may extend said 
10 trolley connector projection, the first opening of the outer section being defined by opposed 
inwardly extending slot projections extending into the interior side of the outer sleeve section, 
each of the slot projections terminating in a respective first interior support surface, said inner 
section having a longitudinally extending second opening through which may extend said 
trolley connector projection, the inner section having interior surface portions bordering the 
1 5 second opening on opposite sides thereof defining respective second interior support surfaces, 
the slot projections being or configured to register within the second opening such that the 
first and second interior support surfaces are in an essentially common plane and define a 
travel support surface for the trolley component 

and 

20 wherein said mast component comprises at least two mast assemblies, each mast assembly 
having a longitudinal axis and comprising 

an outer section having an interior side and an exterior side, 

an inner section, said inner section being disposed on the interior side of said 
outer section so as to be telescopically displaceable in and out of said outer section along said 
'15 longitudinal axis, and 

a releasable snap lock component comprising bias means, a lock projection, a 
plurality of longitudinally spaced first lock openings defined by one of said inner and outer 
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sections and a second lock opening defined by the other section, 

said outer section, said inner section, said bias means, said lock projection and said second 
opening being configured such that said second lock opening is alignable with said first lock 
openings and such that when said second lock opening is aligned with a first lock opening 
5 said lock projection is displaceable between a biassed lock position and an unlock position 

said bias means being configured so as to able to bias said lock projection in said biassed lock 
position 

wherein when said lock projection is in said biassed lock position said lock projection is 
disposed in said second lock opening and in the first lock opening so as to inhibit telescopic 
10 displacement of said inner section along said longitudinal axis relative to said outer section, 

and wherein when said lock projection is in said unlock position said inner section is 
telescopically displaceable along the longitudinal axis relative to said outer section. 

10. A kit as defined in claim 9 wherein for at least one of said mast assemblies 
25 said inner section thereof comprises an extension component and a base 

component, 

said base component thereof comprises said bias means, said lock projection 
and defines said second lock opening of said releasable snap lock component, 

said outer section and said base component thereof are configured to cooperate 
20 so as to inhibit rotation of said base component about said longitudinal axis 

relative to said outer section and 

said mast assembly further comprises coupling means for screw coupling said 
extension component and said base component together such that, when said base component 

is locked by the releasable snap lock component so as to inbibirdisplaceinent of said hmei 

25 section along said longitudinal axis relative to said outer section, rotation of the extension 
component about the longitudinal axis relative to the base component is able to induce 
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displacement of said extension component relative to said base component along said 
longitudinal axis. 
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Title: SUPPORT STRUCTURES 

5 

The present invention relates to support structures. The present invention in particular relates to 
support structure components which may be used together; these components may, however, also 
be used alone in the sense that they may be used independently of the other components of the 

1 0 present invention. A support structure comprising a component of the present invention may for 
example be used in the context of providing a support for a person. The present invention also, 
for example, relates to an overhead support structure or frame comprising one or more of the 
components of the present invention. Such an overhead support structure or frame may for 
example be used in the context of providing a person handling system for lifting and transferring 

15 a person from one location to another. The present invention in particular for example relates to 
a telescopic track as well as a telescopic mast assembly which may for example be exploited in 
the context of a person (e.g. patient) handling system 

Support structures are known for lifting and transferring loads as well as people; please see for 
20 example U.S. patent nos. 5,809,591, 5,694,654, 5,337,908 and 3,000,329; please also see for 

example International patent application number PCT/CA98/ 00935 which relates to a winch for 
such a person handling system and which was published under International Publication number. 
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WO 99/17704 (the entire contents of which is hereby incorporated by reference). 

In the following particular attention will be made to the use of the components and a frame in the 
context of supporting a person and in particular to person lifting and transferring systems by way 
5 of example only; the components and frame may of course be used for the purpose of transferring 
other types of loads and providing other types of support. 

There is a continuing need for structures for supporting a person and in particular for a rail or 
track support structure or frame which can be used to raise, displace and lower a (e.g. 
1 0 incapacitated) person e.g. displace a person between a bed or chair and a bath area etc.; such 
support structures may be needed in many environments such as in private homes, hospitals, 
rehabilitation centres, group homes for the aged, etc.. 

Known mast or pole structures used with overhead rails or tracks for forming support structures 
1 5 or frames may have their longitudinal lengths adjusted by relying on pairs of lock holes and lock 
pins (see for example U.S. Patent no 3,000,329 and 2,630,076). These adjustment mechanisms 
are also relatively cumbersome to use. See also U.S. Patent nos. 2,630,076. 

Other known overhead track mechanisms or systems are either directly bolted or otherwise fixed 
20 to the ceiling of a room or are maintained in place by mast or support rod assemblies which are 
relatively complex structures to set in place. These structures are intended to be more or less 
permanent fixtures i.e. the structures are usually not intended to be knocked down once set in 
place. 
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Known mast structures for use alone or for support frames are also deficient in that if the 
longitudinal pressure (i.e. between the floor and ceiling) is too low, the post or mast may not 
provide sufficient support and may collapse when being used resulting in injury to a person using 
such structure. 

5 

It is, however, for example, known to provide a support post having an upper end for abutment 
against a ceiling (or other object) and a lower end for abutment against to a floor (or other 
object); see U.S. Patent no, 5,056,753. In this known mast structure, the length of the post or 
mast may be adjustable such that it may be longitudinally extended, thereby causing the upper 
10 and lower ends to abut firmly against the ceiling and floor, respectively, and to accommodate 
different room heights. However the type of mast structure shown cannot be easily set up or 
broken down in relatively quick order; this would be especially so in relation to a rail or track 
support structure or frame which comprises an overhead track or rail component. 

1 5 It would be advantageous to have a track (or rail) component and/or a mast assembly which may 
be relatively easily built up and knocked down and which components can be readily length 
adjusted to accommodate the area of use. It in particular would be advantageous to have a track 
or rail the length of which may be adjusted during installation of a track or rail support system. 
It would also be advantageous to have a rail or track support system which could be easily 

20 transferred from one location to another location as the need arises. It would further be 

advantageous to have a rail or track support structure which has a rail or track supported by 
masts or post which provide the necessary lateral support during use by an individual. 

STATEMENT OF INVENTION 

■25 
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In accordance with one aspect the present invention provides a telescopic track, said track 
comprising an inner section and an outer section, said outer section having an exterior side 
and an interior side, said inner section being disposed on the interior side of said outer 
section so as to be telescopically displaceable in and out of said outer section, said outer and 

5 inner sections defining a travel channel for a trolley means comprising a trolley connector 
projection, said outer section having a longitudinally extending first opening through which 
may extend said trolley connector projection, the first opening of the outer section being 
defined by opposed inwardly extending slot projections extending into the interior side of the 
outer sleeve section, each of the slot projections terminating in a respective first interior 

10 support surface, said inner section having a longitudinally extending second opening through 
which may extend said trolley connector projection, the inner section having interior surface 
portions bordering the second opening on opposite sides thereof defining respective second 
interior support surfaces, the slot projections being adapted (or configured) to register within 
the second opening such that the first and second interior support surfaces are in an 

1 5 essentially common plane and define a travel support surface for the trolley component. 



In accordance with the present invention a telescopic track may comprise a plurality of the 
inner sections coupled together by a plurality of the outer sections. In accordance with the 
present invention a telescopic track may comprise two of the inner sections coupled together 

20 by an outer section. In accordance with the present invention a travel channel may be a 

tubular travel channel, i.e. have a tunnel like aspect. Alternatively a travel channel may have 
a U-shaped cross section, i.e. be open from above. A telescopic track, may for example be 
used as part of a person support system comprising an overhead track; a telescopic track may 
be supported by a system of masts of known type or for example a system of masts as 

25 described herein. Alternatively, instead of using one or more masts, a track may be 

supported in any other suitable fashion; e.g. a tracETiaving a pair of opposedlongitudmal 
slots as described herein may be supported by T-shaped hangers extending downwardly from 
a ceiling, the head of the T thereof being engaged in the travel channel with the root thereof 
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extending out of the longitudinal slot to the ceiling to which it is attached. 

In accordance with another aspect the present invention provides a telescopic mast assembly, 
said telescopic mast assembly having a longitudinal axis and comprising 

5 an outer section having an interior side and an exterior side, 

an inner section, said inner section being disposed on the interior side of said 
outer section so as to be telescopically displaceable in and out of said outer section along said 
longitudinal axis, and 

a releasable snap lock component comprising bias means, a lock projection, a 
1 0 plurality of longitudinally spaced first lock openings defined by one of said inner and outer 
sections and a second lock opening defined by the other section, 

said outer section, said inner section, said bias means, said lock projection and said second 
opening being configured such that said second lock opening is alignable with said first lock 
openings and such that when said second lock opening is aligned with a first lock opening 
1 5 said lock projection is displaceable between a biassed lock position and an unlock position 

said bias means being configured so as to able to bias said lock projection in said biassed lock 
position 

wherein when said lock projection is in said biassed lock position said lock projection is 
disposed in said second lock opening and in the first lock opening so as to inhibit telescopic 
20 displacement of said inner section along said longitudinal axis relative to said outer section, 

and wherein when said lock projection is in said unlock position said inner section is 
telescopically displaceable along the longitudinal axis relative to said outer section. 

In accordHrrce^vitlrthe present invention the ouLei section may defirielrhe^luraKty-ofHEirst 

25 openings and the inner section may define the second lock opening. 
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In accordance with the present invention a telescopic mast assembly may for example 
comprise two releasable snap (or quick) lock components. In this case the mast assembly 
may, for example comprise two (i.e. a pair of) opposed lock projections and two (i.e. a pair 
of) opposed second openings defined by the inner section. In this case the outer section may 

5 also define a plurality of pairs of opposed first lock openings, the pairs of first openings being 
longitudinally spaced apart. If desired or necessary, however, the first lock openings need 
not be paired so as to be disposed opposite each other; they may be offset relative in some 
suitable or desired fashion (with corresponding displacements of the lock projections and 
second lock openings). The two releasable snap lock components may comprise separate 

10 biassing means or share a common biassing means (e.g. a common helical spring); in any case 
the biassing means is of course to be configured so as to able to bias each of said lock 
projection in a respective said biassed lock position. 

In accordance with the present invention a lock projection may include a lock notch. The 
1 5 lock notch may be configured to seat a part of the inner section which is configured to register 
therein so as to inhibit displacement of the lock projection between the lock position and the 
unlock position when the mast component as a whole is under compression between the 
upper and lower support surfaces. The part of the inner section to be seated in the lock notch 
may for example comprise the peripheral edge or rim which defines the second opening or it 
20 may comprise a projection defined by the inner section. 

In accordance with the present invention the lock projections may be provided with an upper 
cammed (or cam) surface for facilitating the quick outward telescoping displacement of the 
inner section, i.e. such that a snap lock occurs once the speed of withdrawal of the inner 
25 section falls below a predetermined threshold value ( such threshold speed and cam shape of 
the lock projection may be found by empirical tests keeping in mind the desire to allow quick 
withdrawal while avoiding a snap lock at an undesired first lock opening). 
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In accordance with the present invention a mast assembly may if so desired comprise 
adjustment means for adjusting (i.e. fine tuning) the compression force to which the mast 
assembly is subjected to during use, namely length adjustment means able to alter or tend to 
5 alter the length of the mast assembly. 

Accordingly, a mast assembly as provided by the present invention may, for example, be one 
wherein said inner section comprises an extension component and a base 

component, 

10 wherein said base component comprises said bias means, said lock projection 

and defines said second lock opening of said releasable snap lock component, 

wherein said outer section and said base component are configured to 
cooperate so as to inhibit rotation of said base component about said longitudinal axis 
relative to said outer section and 

1 5 wherein said mast assembly further comprises coupling means for screw 

coupling said extension component and said base component together such that, when said 
base component is locked by the releasable snap lock component so as to inhibit displacement 
of said inner section along said longitudinal axis relative to said outer section, rotation of the 
extension component about the longitudinal axis relative to the base component is able to 

20 induce displacement of said extension component relative to said base component along said 
longitudinal axis. 

In accordance with another aspect of the present invention there is more generally provided a 
mast assembly having a longitudinal axis and comprising 

25 an outer section having an interior side and an exterior side, 

an inner section comprising an extension component and a base component, 
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said inner section being disposed on the interior side of said outer section so 
as to be telescopically displaceable in and out of said outer section along said longitudinal 
axis, 

a releasable lock means for locking the inner section in place with respect to 
5 said outer section so as to inhibit displacement of said inner section along said longitudinal 
axis relative to said outer section 

anti-rotation means configured so as to be able to inhibit rotation of said base 
component about said longitudinal axis relative to said extension component 

and 

1 0 said mast assembly further comprises coupling means for screw coupling said extension 

component and said lower component together such that when said inner section is locked in 
place relative to the outer section so as to as to inhibit displacement of said inner section 
along said longitudinal axis, rotation of the extension component about the longitudinal axis 
relative to the base component is able to induce displacement of said extension component 

1 5 relative to said base component along said longitudinal axis. 

In accordance with the present invention one end (e.g. the lower end) of the mast assembly 
may if so desired or necessary be adapted or configured in any suitable (known) manner for 
engaging a lower support surface (e.g. floor); see for example U.S. pat. No. 5,056,753. It may 
20 for example be configured to releasably engage a pedestal plate which can present a 

relatively large abutment surface area to the lower support surface so as to spread the load on 
the lower surface over a relatively large area . 

Similarly, in accordance with the present invention the other end (e.g. upper end) of the mast 
25 assembly may if so desired or necessary be adapted or configured in any suitable (known) 
manner for engaging an upper support surface (e.g. ceiling); see for example U.S. pat. No. 
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5,056,753. It may for example be configured to releasably engage a load spreader plate which 
can also present a relatively large abutment surface area to the upper support surface so as to 
spread the load on the upper surface over a relatively large area . 

5 In accordance with the present invention the engagement means between the mast assembly 
and a pedestal plate and/or load spreader plate may include a compression spring acting 
between a respect end of the mast assembly and a pedestal plate and/or load spreader plate as 
the case may be. 



1 0 In accordance with the present invention each mast assembly may be associated with its own 
a pedestal plate and load spreader plate. However, if so desired , two or more mast 
assemblies may share a common pedestal plate member and/or a common load spreader plate 
to which they may be releasably attached during use. 



A telescopic mast assembly as described herein may for example be used alone as a self 
standing support structure, i.e. for supporting objects or as a support pole for assisting a 
person to stand up or to sit down. On the other hand a telescopic mast assembly as described 
herein may, for example, be used as a mast component for supporting an overhead track 
component of a person support system. The person support system may comprise any 
desired track member; it may for example, comprise a telescopic tack as described herein. 

In accordance with an additional aspect the present invention provides in a person support 
system for use in a room having a floor and a ceiling, said system comprising 

an overhead track component having opposed ends 

25 at least two upstanding mast components 

connecting means connecting each end of said track component to a respective mast 



15 
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assembly 

the improvement wherein said overhead track component comprises one or more telescopic 
tracks as defined herein. 

5 In accordance with the present invention there is provided in a person support system for use 
in a room having a floor and a ceiling, said system comprising 

an overhead track component have opposed ends 

at least two upstanding mast components 

connecting means connecting each end of said track component to a respective mast 
10 assembly 

the improvement wherein said mast components comprise one or more mast assemblies as 
defined herein 

In accordance with the present invention there is further provided a kit for a person support 
1 5 system comprising an overhead track component, a mast component and releasable 

connecting means for connecting said overhead track component to said mast component 

wherein said overhead track component comprises a telescopic track, said track comprising 
an inner section and an outer section, said outer section having an exterior side and .an 
interior side, said inner section being disposed on the interior side of said outer section so as 

20 to be telescopically displaceable in and out of said outer section, said outer and inner sections 
defining a travel channel for a trolley means comprising a trolley connector projection, said 
outer section having a longitudinally extending first opening through which may extend said 
trolley connector projection, the first opening of the outer section being defined by opposed 
inwardly extending slot projections extending into the interior side of the outer sleeve section, 

25 each of the slot projections terminating in a respective first interior support surface, said 
inner section having a longitudinally extending second opening, the inner section having 
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interior surface portions bordering the second opening on opposite sides thereof defining 
respective second interior support surfaces, the slot projections being adapted (or configured) 
to register within the second opening such that the first and second interior support surfaces 
are in an essentially common plane and define a travel support surface for the trolley 
5 component 

and 

wherein said mast component comprises at least two mast assemblies, each mast assembly 
having a longitudinal axis and comprising 

an outer section having an interior side and an exterior side, 

10 an inner section, said inner section being disposed on the interior side of said 

outer section so as to be telescopically displaceable in and out of said outer section along said 
longitudinal axis, and 

a releasable snap lock component comprising bias means, a lock projection, a 
plurality of longitudinally spaced first lock openings defined by one of said inner and outer 
15 sections and a second lock opening defined by the other section, 

said outer section, said inner section, said bias means, said lock projection and said second 
opening being configured such that said second lock opening is alignable with said first lock 
openings and such that when said second lock opening is aligned with a first lock opening 
20 said lock projection is displaceable between a biassed lock position and an unlock position 

said bias means being configured so as to able to bias said lock projection in said biassed lock 
position 

said bias means being configured so as to able to bias said lock projection in said biassed lock 
position 

25 wherein when said lock projection is in said biassed lock position said lock projection is 

disposed in said second lock opening and in the first lock opening so as to inhibit telescopic 
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displacement of said inner section along said longitudinal axis relative to said outer section, 

and wherein when said lock projection is in said unlock position said inner section is 
telescopically displaceable along the longitudinal axis relative to said outer section. 



5 In drawings which illustrate example embodiment of the present invention: 

Figure 1 illustrates in schematic form an example of a kit in accordance with the present 
invention which may be used to set up an overhead track system for a person 
handling system; 

Figure 2a is a schematic side view of a non-telescopic track or rail which may be used 
10 with a mast assembly in accordance with the present invention to make an 

overhead track system; 

Figure 2b is a schematic longitudinal or lengthwise cross sectional side view of the non- 
telescopic track or rail shown in figure 2a; 

Figure 3 a is a schematic side view of an example telescopic track or rail of the present 
1 5 invention having three (3) parts or sections and which may, for example, be 

used with a mast assembly in accordance with the present invention to make 
an overhead track system; 

Figure 3b is a schematic longitudinal or lengthwise cross sectional side view of the 
telescopic track or rail shown in figure 3 a; 

20 Figure 4a is a schematic side view of an example telescopic track or rail of the present 
invention having two (2) parts or sections and which may, for example, be 
used with a mast assembly in accordance with the present invention to make 
an overhead track system; 

Figure 46 is a schemati^longiliainaI"or r lengthwise cross sectional"si3e^iew of the"" 
25 telescopic track or rail shown in figure 4a; 

Figure 5 is a partial enlarged perspective view highlighting the central portion of the 
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three part or section overhead track component as shown in Figures 3a and 3b; 

Figure 6 is a cross sectional view of the central track portion shown in Figure 5, 

including a trolley element or component, and wherein both the outer section 
and an inner section define the travel path for the trolley component; 

5 Figure 7 is the same view as shown in figure 5 but wherein one of the side wing 

members of the outer track section is removed so as to expose the trolley 
component and the spaced apart ends of the two inner sections of the track; 

Figure 8 is the same view as shown in figure 6 but wherein one of the side wing 
members of the outer track section is removed; 

10 Figure 9 is a partial enlarged perspective illustration of the outer section of the three 

part track or rail component as shown in Figures 3a and 3b in the area wherein 
only the outer section defines the travel path for the trolley component; 

Figure 10 is a cross section view of the outer section shown in Figure 9; 

Figure 1 1 is cross section view of an inner section of the three part track or rail 
15 component as shown in Figures 3 a and 3b in the area wherein only the inner 

section defines the travel path for the trolley component; 

Figure 12 is an cross sectional view similar to that shown in figure 6 of an alternate 
example configuration for a telescopic track which comprises only a single 
longitudinally extending slot for receiving a trolley connector projection; 

20 Figure 13 is cross section view of an inner section of the alternate track as shown in 

Figure 12 in the area wherein only the inner section defines the travel path for 
the trolley component; 

Figure 14 is a cross sectional view similar to that shown in figure 6 of a further alternate 
example-configuration^ 



25 longitudinally extending slot for receiving a trolley connector projection and 

wherein the outer section is defined by separate wing members; 
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Figure 15 is cross section view of an inner section of the alternate track as shown in 

Figures 14 in the area wherein only the inner section defines the travel path for 
the trolley component; 

Figure 16 is a schematic illustration of a telescopic track of the present invention in the 
5 process of being raised to be attached to a pair of masts which are disposed in 

upright position between an upper support structure (e.g. ceiling) and a lower 
support structure (e.g. floor); 

Figure 17 is a schematic side view illustration of the overhead track system obtained 
from the process shown in figure 16; 

1 0 Figure 18 is a schematic top perspective view of the overhead track system shown in 
figure 17; 



Figure 19 is a schematic side view of an example mast assembly in accordance with the 
present invention showing a portion of the inner section thereof and the outer 
1 5 section thereof with a plurality of longitudinally spaced first lock opening; 

Figure 20 is a schematic view of the example mast shown in figure 19 from a side 
having no lock openings; 

Figure 21 is a partial cross-sectional side view of the mast assembly shown in figure 19 
exposing an example extension component and base component of the inner 
20 telescopic section coupled together by a screw coupling and showing the lock 

projections of an example snap lock retaining member in an unlock position; 

Figure 22 is the same partial cross-sectional view shown in figure 21 except that the lock 
projections of the retaining member are in a lock position extending through 

tespj&fce^ 



25 Figure 23 shows in schematic perspective view an example U-shaped snap lock retaining 
member having a pair of spring arms for mounting in the lower end of the 
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inner telescoping section for locking the upper and lower sections of the inner 
telescopic section together so as to inhibit longitudinal displacement of the of 
the inner telescopic section (and if desired as well as rotation of the lower 
component of the inner telescopic section); 

5 Figure 24 is a top view of the example retaining member shown in Figure 23 ; 

Figure 25 is an edge side view of the retaining member shown in Figure 23 with the lock 
projections being seen in side view; 

Figure 26 is another side view of the retaining member shown in Figure 23 with a lock 
projection being seen end on; 

1 0 Figure 27 shows in schematic perspective view another example snap lock retaining 
member having a single spring arm; 

Figure 28 is a side view of the example base component and screw coupling of the inner 
telescopic section shown in figures 21 and 22 and showing a lock projection 
end on extending through a second lock opening; 

15 Figure 29 is a side view of the example base component and screw coupling of the inner 
telescopic section shown in figures 21 and 22 and showing in side view the 
lock projections of a snap lock retaining member extending through respective 
second lock openings; 

Figure 30 is a longitudinal cross sectional view of the elements shown in figure 29; 

20 Figure 31 is the same cross-sectional view shown in figure 30 but wherein the lock 

member comprises a single spring arm and lock projection as shown in figure 
27; 

Figure 32 is an enlarged partial longitudinal cross sectional view of the mast assembly 

as~stown~m~figure~22~s^^ 

25 component of the inner telescopic section disposed in the outer sleeve tubular 

section with the lock projections in lock position, namely being disposed in 
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respective pairs of first and second lock openings; 

Figure 33 is an enlarged partial longitudinal cross sectional view of the mast assembly 
as shown in figure 22 showing the extension component and the base 
component of the inner telescopic section disposed in the outer sleeve tubular 
5 section with a lock projection being shown end on; 

Figure 34 is the same view as shown in figure 32 but wherein the lock projections have 
been displaced inwardly to a non-lock position as shown in figure 21; 

Figure 35 is a further enlarged partial longitudinal cross sectional view of the mast 
assembly as shown in figure 22 showing the extension component and the 
10 base component of the inner telescopic section disposed in the outer sleeve 

tubular section with only a lower part of the outer sleeve being shown; 

Figure 36 is a cross sectional view along 35A-35A of the elements shown in figure 35; 

Figure 37 is a cross sectional view along 35B-35B of the elements shown in figure 35; 

Figure 38 is a cross sectional view along 35C-35C of the elements shown in figure 35; 

1 5 Figure 39 is a perspective view of the entire inner section of the mast assembly (shown 
in partial view in figure 19) but without the outer sleeve section; 

Figure 40 is an enlarge partial perspective view of the inner section of figure 39 

projecting from the outer sleeve section along with an example rotational 
handle; 

20 Figure 41 is a partial longitudinal cross sectional view showing the inner section 

telescoping out of the outer section with the rotational handle of figure 40 in 
rotational lock position; 

Figure 42 is a partial longitudinal cross sectional view showing the inner section 

feiesc^ with the rotational handle of figure 40 in a 

25 free position for urging the inner section to rotate about the longitudinal axis 

of the mast component; 
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Figure 43 is a schematic side view of the upper end of the mast assembly provided with 
an example load spreader member held in place by an intermediate 
engagement member fixed to the end of the inner section by a fixing pin seen 
end on; 

5 Figure 44 is a further schematic side view of the upper end of the mast component shown 
in figure 43 showing the broad side edge of the load spreader member, the 
ends of the fixing pin being seen in side view projecting out of the 
intermediate engagement member; 

Figure 45 is the same view as seen in figure 43 but with the side wall of the inner section 
10 and the intermediate engagement member being cut away to expose the 

biassing or compression spring in uncompressed configuration; 

Figure 46 is an enlarged portion of the annular bearing element or collar disposed 

between the intermediate engagement member and the respective inner section 
to facilitate rotation of the inner section relative to the intermediate 
1 5 engagement member; 

Figure 47 is the same view as seen in figure 44 but with the side wall of the inner section 
and the intermediate engagement member being cut away to expose the 
biassing or compression spring in uncompressed configuration; 

Figure 48 is the same view as seen in figure 43 but with the side wall of the inner section 
20 and the intermediate engagement member being cut away to expose the 

biassing compression spring in compressed configuration; 

Figure 49 is the same view as seen in figure 44 but with the side wall of the inner section 
and the intermediate engagement member being cut away to expose the 
biassing or compression spring in compressed configuration; 



25 Figure 50 is a partial perspective view of an example track coupling element of the 

present invention for releasably coupling the end of a rail or track to a mast; 
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Figure 51 is a partial upper perspective view of the coupled mast and track as shown in 
figure 50; 

Figure 52 is a top view of an end of an example outer sleeve track section comprising a 
pair of wing elements fixed together and to the track coupling element; 

5 Figure 53 is a longitudinal cross sectional view of the rail end shown in figure 52; 

Figure 54 is an exploded side perspective view of an end of an inner section, track 

coupling element and a releasable quick lock mast coupling element for being 
fixed to this end; 

Figure 55 is a top view of the mast coupling element of figure 54 the releasable mast 
10 lock element in an unlock position and a biassed lock position, the biassed 

lock position being shown in dotted outline; 

Figure 56 is a schematic side view of the ends of the mast and track in the process of 
being coupled by the releasable mast coupling element and the track coupling 
element, the outer wall of the end of the track being shown in partial cut away; 

1 5 Figure 57 is a schematic side view of the ends of the mast and rail shown in figure 56 in 
the process of being coupled by the releasable mast coupling element and the 
track coupling element, with the U-shaped lock channel of the track coupling 
element being positioned so as to engage the lock pin element of the 
intermediate engagement member; 

20 Figure 58 is a schematic side view of the ends of the mast and track shown in figure 56 
with the intermediate engagement member lock pin engaged in the lock 
channel of the track coupling element; 

Figure 59 is a schematic side view of the ends of the mast and track shown in figure 56 

with the track lock projection engaged in the annular lock channel of the 

25 intermediate engagement member for preventing or inhibiting movement of 

the end of the track from the locked in configuration; 
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Figure 60 illustrates an alternate embodiment of an overhead rail system which may be 
made in accordance with the present invention exploiting three mast 
components and two overhead rail components; 

Figure 61 is an enlarged partial perspective illustration showing the junction of the two 
overhead rail components illustrated in Figure 60; and 

Figure 62 is an enlarged view of the junction of the overhead rail components in Figure 
61 with the portions of the overhead rail components not being shown so as to 
expose the trolley connection mechanisms for attaching the lower overhead 
rail component to the upper overhead rail component. 

Referring to figure 1, this figure illustrates an example kit for the construction of a 
rebuildable (i.e. knock down) overhead rail system of the present invention (i.e. a system 
which may be relatively easily erected and dismantled as desired). 

The kit shown in figure 1 comprises 

a) two mast assemblies 2 of telescopically variable length, 

b) two upper load spreader plate elements 3 releasably engageable with the upper 
ends of the mast assemblies 2 for engaging and distributing the load applied by a respective 
mast assembly 2 to an upper support surface (e.g. ceiling surface) over a relatively large 
surface area, 

c) two lower pedestal plate elements 4 releaseably engageable with the lower ends of 
the mast assemblies 2 for engaging and distributing the load applied by a respective mast to a 
lower support surface (e.g. floor surface) over a relatively large surface area, and 

d) a three part or section telescopic track 6 of telescopically variable length. 

The plate elements 3 and 4 may as desired or necessary comprise a friction pad element to 
provide an enhanced gripping action on the part of a plate with respect to the respective 

19 



CA 02303619 2000-03-31 



surface against which the plate is to act against when a mast assembly 2 is in an installed 
upright position pressing against both the upper (ceiling) support surface and the lower (floor) 
support surface. The plate elements 3 and 4 each have respective projections 8 and 10 for 
engagement thereof to respective ends of a mast assembly 2 by slidable engagement in a 
5 sleeve element defined at respective ends of the mast assembly; the opening for the sleeve 
element for a pedestal plate element 4 is designated by the reference numeral 14. 

In the following reference will be made to an upper (i.e. ceiling ) surface and a lower (i.e, 
floor) surface in relation to the figures; however for illustration purposes these surfaces are 
10 not shown in relation to figures showing upstanding mast assembly(ies) but are to be 
understood as being present where required. 



The mast assemblies 2 may have an inner section which comprises an extension component 
and a base component which are screw coupled together such that rotation of the extension 
1 5 component, once the base component is locked in place by a (snap lock) retaining member, 
can cause or induce the extension component to travel upwardly (or downwardly) towards (or 
away from) an upper support surface (e.g. the ceiling) so as to increase (or decrease) the 
pressure exerted by the mast assembly between the upper and lower support surfaces. 



20 The two upper load spreader plate elements 2 may be each be connected to the upper end of a 
respective extension component of an inner section by a removeable intermediate connector 
element 16 comprising a compression spring acting between the upper end of the inner 
section and a respective load spreader plate 2; the compression of the spring being varied by 
the relative longitudinal displacement of the extension component of the inner section along 

25 the longitudinal axis of the mast assembly 2, 



20 



CA 02303619 2000-03-31 



Figures 2a to 4b illustrate three example types of tracks for an overhead rail system in 
accordance with the present invention. Figures 2a and 2b illustrate a single or unitary track 18 
of invariable length. Figures 3 a and 3b illustrate the three part or section telescopic track 6 in 
accordance with the present invention of telescopically variable length. Figures 4a and 4b 
5 illustrate a two part or section telescopic track 20 in accordance with the present invention 
also of telescopically variable length. The track 6 shown in figure 1 is, as mentioned, of the 
three section telescopic type. 



As shall be discussed herein below, more particularly with respect to a three part track 6, a 
10 telescopic track of the present invention whether comprised of two or more parts, has a trolley 
travel support surface which defines a common plane, i.e. there is no stepped interruption in 
the travel support surface upon which a trolley component might get jammed. Each of the 
parts or sections of a telescopic track of the present invention partly defines the overall 
support surface which is in a common plane. Thus as shall be seen below since there is no 
1 5 stepped interruption in the travel support surface a trolley component is able to freely travel 
the length of the track even when when passing to or from a support surface portion defined 
by only one of the track sections or parts. 



Referring to figures 3 a and 3b, as mentioned the telescopic track 6 shown in figure 1 
20 comprises three elements or sections namely, a central outer section 22 and two inner 

sections 24 extending from the central section 22. The inner sections 24 engage the central 
section 22 in telescopic fashion such that they may (independently) be extended and 
retracted in telescopic fashion relative to the central section 22, i.e. an inner section 24 is 
disposed (coaxially) on the interior side of the outer section 22 so as to be telescopically 
25 displaceable out and into the central outer section 22. In effect the central section 22 couples 
the two inner sections 24 together in telescopic relationship, i.e. when the inner sections 24 
are disposed so as to be spaced apart, the spaced apart inner sections 24 are coupled together 
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by the central section 22. 

Referring to figures 5 to 1 1, the two inner sections 24 have a more or less H-like cross 
sectional shape. On the other hand, the central section 22 is comprised of two separate outer 
5 wing members 22a and 22b of elongated C-shaped cross sectional configuration. The wing 
members 22a and 22b each have a pair of projections 26a and 26b which register in 
corresponding guide channels 28 defined by respective opposed sides of each of the inner 
sections 24. The wing members 22a and 22b thus engage each of the inner sections 24 in 
sliding fashion to allow for the aforesaid telescopic displacement of the inner sections 24 
1 0 relative to the central section 22. 



As may be seen from figures 5 to 9, the track defines two tubular travel channels having a 
tunnel like aspect. A trolley component 30 is disposed in one of the travel channels. The 
trolley component 30 has wheels 32 which roll along an essentially planar support surface 

15 which may be defined by the central section wings 22a and 22b and an inner section 24 
together or only by the central section wings 22a and 22b or only by an inner section 24. 
The central section 22 comprises two longitudinally extending slots 34 and the inner sections 
24 comprises two longitudinally extending slots 36. A trolley connector projection 38 may 
extend through slots 34 and 36 such as is shown in figures 6, 8, 9 and 62 for example. The 

20 trolley component connector projection 38 is configured in any (known) suitable manner to 
be able to connect the trolley to a winch or other type system for the purpose of assisting in 
the displacement of a person such as a patient from one position to another by displacing the 
trolley from one position to another. 



25 The outer wings 22a and 22b of the central section 22 each have inwardly extending 

projections 40 which define the respective longitudinally extending slots 34 thereof, i.e. these 
projections 40 extend into the interior of the section 22. These projections 40 each terminate 
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in a travel surface 42 along which trolley component 30 may travel. Figures 9 and 10 show a 
portion of the central section 22 which does not include the inner rail sections 24 , i.e. the 
opposite ends of the inner rail sections 22 are spaced apart. 

5 On the other hand, as may be seen (see figures 7 and 11), the inner sections 24 have surface 
portions adjacent to or bordering their respective slots which likewise define travel surfaces 
44 along which the trolley component may travel. Figure 1 1 shows a portion of an inner 
section 24 which does not include the central outer track or rail section 22, i.e. the part of the 
inner track or rail section 24 shown is spaced apart from the central section 22. 

10 

As may be appreciated from figure 6, 7, and 8 for those portions of the travel channel defined 
by both the outer section 22 and inner sections 24, the portion of the travel channel defined 
only by an inner section 24 and the portion of a travel channel defined only by central section 
22, the travel surfaces are all in a common plane with no stepped interruptions. 

15 

Accordingly, the trolley component 30 may travel on its wheels 32 from one end of an inner 
section 24 through the central outer section 22 and on into the other inner section 24 along a 
travel surface which is essentially in a common plane, the common plane being defined by a 
travel surface 44 of an inner section 24 alone, by a travel surface 42 of a central outer section 
20 22 alone or by the travel surfaces the inner and outer sections defined together, i.e. a - 
combined travel surface comprising travel surfaces 42 and 44. In this manner, a smooth 
travel of the trolley component 30 from one end of the travel channel to the other is assured. 
In other words, there is no step transition as the trolley component 30 passes into or out of the 
central portion 22 of the telescopic track 6 which partially defines the travel channel. 

25 

Referring to figures 12 and 13, these figures illustrate a further alternative configuration for a 
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telescopic track construction which includes a single travel channel, each section thereof 
having a single longitudinally extending slot. For this configuration, both the central section 
48 and the two inner sections 50 will have essentially C4ike shaped cross sections but as may 
be appreciated from these figures this configuration still defines a travel channel as well as 
5 travel surfaces 42 and 44 for trolley component 30 which are in a common plane. 

Referring to figures 14 and 15, these figures illustrate a another alternative configuration for a 
telescopic track construction which also includes a single travel channel, each section thereof 
having a single longitudinally extending slot. For this configuration, the central section 52 is 
10 comprised of wing members 52a and 52b engaging inner sections 54 much the same as the 

wing members 22a and 22b shown in figures 5 to 10 but still define the travel channel as well 
as travel surfaces 42 and 44 in a common plane. 

Although figure 1 and figures 5 to 9 show a track 6 which comprises three track sections or 
15 elements, a telescopic track may, as desired, of course comprise only a single inner section 
and a single outer section as shown in figures 4a and 4b. As a further alternative the track 
component may comprise a plurality of inner and outer sections as desired or as necessary. 
These alternate track forms will in any event define travel surfaces in a common plane in the 
same manner as discussed above with respect to three part tracks. 

20 

Referring to figure 16, this figure illustrates a two part telescopic track (of figures 4a and 4b) 
in the process of being attached to a pair of upright mast components in accordance with the 
present invention. The mast components are positioned (as shall be explained below) such 
that they firmly abut the ceiling and floor of a room (the ceiling and floor are not shown). 
25 Figures 17 and 18 shown the finished overhead track system for a person support system. 
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Referring to figures 19 to 42, these figures illustrate an example mast assembly in accordance 
with the present invention The mast assembly has an outer section 58 and an inner section 
60 which are in telescopic engagement such that the inner section 60 may be telescopically 
displaced in and out of the outer section 58, i.e. the inner section 60 is disposed (coaxialiy) on 
5 the interior side of the outer section 58 so as to be telescopically displaceable out and into the 
outer section 58, The inner section 60 may also be locked in a predetermined position 
extending out of the outer section 58 by any suitable locking means but preferably by the snap 
lock means such as shall be discussed below. The inner section may 60 further include a 
length adjustment means for adjusting the length of the mast assembly 2 between its opposed 
10 upper and lower ends (i.e. to manually adjust the pressure being exerted by the mast 

component on the upper and lower surfaces during use). If desired the telescopic mast 
assembly may comprise three or more telescopically coupled sections wherein respective 
relative inner and outer sections may be lockable together as described herein. 

15 Referring to figures 19 to 22, these figures illustrate a lower portion of the mast assembly 
wherein the inner section or portion 60 is in a retracted position within the outer section 58 
(please see figures 21 and 22). 

The outer section 58 of the mast assembly 2 includes a plurality of pairs of opposed first lock 
20 openings. The first lock openings on either side of the outer mast section are spaced apart 
along the longitudinal axis 62 of the mast assembly 2. Referring to figure 9 the first lock 
openings 64 are seen in space relation ; the opposite first lock openings are hidden from view 
on the opposite side of the outer section 58. 

25 As may be seen in figures 21, 22 and 30, the inner section 60 of the mast assembly 2 

comprises a base component or part 66 which includes a chamber or housing in which is 
placed a U-shaped snap lock retention member 70. The chamber is defined by a cylindrical 
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side wall 72 which is closed off at both open ends by cap members 74 and 75, The chamber 
side wall 72 defines a pair of opposed second lock openings 76 (see for example figure 34). 

Referring to figures 23, 24, 25 and 26, these figures show in more detail an example U-shaped 
5 snap lock retention member 70. The retention or snap lock member 70 comprises a U-shaped 
spring element which has a pair of spring arms 78 and 79. The spring arms 78 and 79 are 
shown as being connected together at their bases by a common bridge member 80. The snap 
lock member 70 also has a pair of lock projections 82 and 84 each of which projects from a 
respective free-end of a spring arm 78 and 79 . The U-shaped spring' element acts as a bias 

10 means and is configured and disposed as may be seen in the figures so as to be able to urge or 
bias the lock projections 82 and 48 , (once respective second and first lock openings are 
aligned), to tend to move radially outward to a biassed lock position as described herein. It is 
to be understood herein that the word aligned as used in relation to a second lock opening and 
a first lock opening characterises the lock openings as being disposed relative to each other 

1 5 such that, for example, the peripheral edges (or rims ) defining the openings do not prevent 
the displacement of a lock projection between a lock and unlock position as described herein. 

In an alternative configuration instead of being connected together at the common base 80, 
the base each respective spring arm 78 and 79 could instead be separately fixed in any 
20 suitable manner to the adjacent chamber side wall (e.g. by a screw through a slot like opening 
in the base of the spring arm so as to allow a longitudinal degree of movement); see figure 3 1 . 



In any event as may be seen from figures 28 to 30 and 34 the side wall 72 of the chamber 
25 includes the above mentioned pair of opposed second lock openings 76 (see figure 34) 

through which, as may be seen from figure 19, extend the above-mentioned lock projections 
82 and 84. The U-shaped snap lock retention member 70 is not fixed to the side wall 72 of 
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the chamber. The base of each of the spring arms 78 and 79 adjacent the bridge member 80 
slidingly abuts against the interior surface of the chamber side wall sufficiently so as to 
maintain the retention member in place when the lock projections are in an unlock position 
(see figures 21 and 34) but still allow a degree of freedom of movement along the longitudinal 
5 axis 62 to allow the peripheral edge (or rim) of a second lock opening 76 to engage a lock 
notch as described below when the projections are 82 and 84 in a lock position and the mast 
assembly 2 is subjected to compression forces or stress. 

Referring back to figure 25, the lock projections 82 and 84 each have an upper lock abutment 
10 notch 88 for engaging the peripheral wall edge (or rim) which defines the second lock 

openings 76. The lock projections 82 and 84 also have another opposed abutment surface 90 
on the opposite side of the body thereof intended to abut the peripheral wall edge (or rim) of 
respective first lock openings 64. Still referring to figure 25, when the mast assembly 2 is in 
an upright position and subject to compression forces (i.e. the mast assembly is exerting 
15 pressure on the upper and lower support surfaces) the second and first lock opening will tend 
towards an offset position relative to each other. The lock projections 82 and 84 of the U~ 
shaped snap lock member 70 are so disposed that when the mast assembly 70 is subject to 
such compression forces the edge of the first lock opening pushes the lock projection in the 
direction of the arrow 90 such the edge of the respective second opening is pushed into the 
20 lock notch 88; once the second opening is seated in the lock notch 88 the lock projection is 
not displaceable to an unlock position. The lock notch feature may as desired be eliminated 
but its presence is preferred since the lock notch will inhibit or prevent an undesired 
displacement of the lock projections to an unlock position which could cause the mast 
assembly to collapse when subjected to a working load. 

25 

The lock projections 82 and 84 are also shown with upper and lower camming (or cam) 
surfaces 92 and 94 with the upper camming surface 92 being more pronounced than the lower 
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camming surface 94. Once the projections 82 and 84 are in a non-lock position as shall be 
explained below a quick tug on the inner section 60 along the longitudinal axis, outwardly of 
the outer section 58, will induce the upper camming surface 92 to quickly slide over the edges 
of the unwanted first lock openings 64 until a more distant or the desired first lock opening 64 
5 is reached, i.e. until the inner section 60 is extended out of the outer section 58 the desired 
degree. On the other hand, the lower camming surface 94, once the lock projections 82 and 
84 are manually displaced to a non-lock position, facilitates the displacement of the inner 
section 60 from a first lock opening pair to the next lower adjacent first lock opening pair. In 
any case the lock projections 82 and 84 must be manually maintained in non-lock positions 
10 wherein the camming surfaces thereof are able to engage the interior side of the inner section 
60 (see figures 21 and 34). 

Referring in particular to figures 22, 32 and 35, these figures show the lock projections 82 and 
84 each extending through respective first and second lock openings 64 and 76 such that the 
15 aforementioned lock notch 88 and abutment surface 94 inhibit the longitudinal displacement 
of the inner mast section 60 along the longitudinal axis 62 of the mast assembly 2, i.e. the 
projections 82 and 84 extend outwardly out of first lock openings so as to impede longitudinal 
displacement of the inner section 60. 

20 On the other hand when it is desired to longitudinally displace the inner mast section 60 

along the longitudinal axis of the mast component any pressure being exerted on the abutment 
surface 94 of the lock projections by the edges of the first lock openings 64 must be removed 
such as for example by appropriately manipulating the length adjustment mechanism 
described below to relieve such compression stress or pressure, (i.e. so as to remove the edge 

25 of the second lock opening from the lock notch if present). Thereafter, both of the lock 

projections 82 and 84 are pressed by the fingers of a user so as to be displaced inwardly to an 
unlocked position (see figures 21 and 34) wherein lock projections are either disposed outside 
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of respective first lock openings or sufficiently outside of respective first lock openings such 
that the sliding cam surfaces 92 (or 94) of the lock projections 82 and 84 are able to slidingly 
engage the peripheral edges (or rims) of the first lock openings 64 which action tends to 
further induce the lock projections 82 and 84 to be displaced further inwardly so as to allow 
5 the inner section 60 to be (quick) displaced upwardly (or downwardly) to a new lock position. 



Once in the new lock position, the second opening and the new first openings are aligned and 
under the influence of the bias spring effect of the spring arms 78 and 79 , the respective lock 
10 projections 82 and 84 will be urged to pass into the new first lock openings such that the 
projections are disposed both in the respective second opening and the new respective first 
opening in a lock position. 

Referring to figures 27 and 3 1, although the lock mechanism for locking the inner and outer 
1 5 sections 60 and 58 of the mast assembly 2 has been described by way of example with 
respect to a pair of first lock openings 64 and a U-shaped retention member, the lock 
mechanism may include a single row of first lock elements associated with a single spring 
biassed lock projection as shown in figure 27. The lock projection may in this case be 
associated with a spring arm as for the U-shaped retention member but wherein the base 
20 thereof is fixed to the chamber side wall 72 by a rivet extending through a longitudinal slot 
opening 98, the rivet 100 inhibiting lateral movement of the spring arm but not screwed so 
tight as to totally inhibit longitudinal movement, i.e. the spring arm has a sufficient degree of 
movement available so as to allow operation of the lock notch 88. 

25 Also as an alternative the spring bias action associated with a lock projection may be provided 
by a helical spring means acting on the lock projections) transversely to the longitudinal axis 
of the mast assembly; the helical spring means being configured and disposed in any suitable 
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manner. 

As may be understood from figures 19 to 34, the mast assembly may be quick extended to a 
desired lock position due to the presence of the pronounced upper cam or sliding surface 92 of 
5 each of the lock projections 82 and 84, to a position wherein the mast assembly 2 engages the 
desired or available upper and lower support surfaces, e.g. an upper load distribution member 
is pressed up against an upper support surface (e.g ceiling) and a lower load distribution 
member is pressed up against a lower support surface (e.g floor). 

10 The initial contact with the upper and lower support surfaces may, however, not subject the 
mast assembly 2 to a strong enough compression force to ensure that the mast assembly 2 
will remain upright during use, i.e, in upright position as shown in figure 18. 

Each of the mast assemblies 2 shown in figure 1 may, thus, for example each include means 
1 5 for augmenting or adjusting the pressure exerted by the mast assembly on the lower and upper 
support surfaces, i.e. by adjusting the overall stress length of the mast assembly. 

Referring in particular to figures 21, 22, 28 to 39, the mast component is provided with 
length or pressure adjustment means for adjusting the length of the mast between the upper 

20 and lower support surfaces (and hence the pressure being exerted on the upper and lower 
support surfaces by the mast assembly). Thus the inner section is composed of a base part 
66 and an. extension part 102 which are coupled together by screw coupling means 
comprising a rod member 104 having a screw threaded outer surface. The base part 66 
comprises the above mentioned chamber in which is disposed the above described snap lock 

25 mechanism 70. The base part 66 is fixed by some suitable means (such as for example by 

press fitting, screws, welding, etc.) to the screw rod member 104 ; as shown in figures 28 to 
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30 and 33, the screw rod member 104 is attached to the cap 74 of the chamber by a lock pin 
member 106. On the other hand, referring in particular to figures 32 to 34, the extension part 
102 of the inner section 66 comprises an elongated member 108 which at its end facing the 
base part 66 has a channel in which is disposed a channel member 1 10. The channel member 
5 1 1 0 has inner threads which mate with the threads of the screw rod member 104 in the 
manner of a nut and bolt combination. The elongated member 108 has a cross sectional 
configuration and size relative to the interior side of the outer section 58 such that it may 
rotate about the longitudinal axis as described herein. Once the base part 66 of the inner 
section 60 is fixed in place by the snap, lock retention means 70 such that it may not move 
10 along the longitudinal axis 62 (nor be able to rotate around the longitudinal axis as shall be 
explained below), the extension part 102 may be made to advance upwardly or downwardly 
along the screw rod member 104 by inducing rotation of the elongated member 108 about the 
longitudinal axis 62, i.e. by manually inducing the elongated member 108 to rotate. 

15 Referring to figures 35 to 38, these figures illustrate example mechanisms by which various 
elements of a mast assembly 2 may be immobilised relative to each other. 

Turning to figure 36, the end caps 74 and 75 closing off the chamber containing the snap lock 
retention member 70 and the interior side of the outer section 58 are configured so as to have 

20 corresponding female elements 1 12 and male elements 1 14 which cooperate so as to inhibit or 
prevent the base part of the inner section from rotating about the longitudinal axis. The end 
caps 74 and 75 and the interior side of the outer section are, however, sized and configured 
so that they can nevertheless slidingly abut each other such that the base part 66 of the inner 
section 60 is displaceable along the longitudinal axis 62 , i.e. so as to facilitate the telescopic 

25 lengthening or shortening of the mast assembly 2 as described herein. Thus the male 

elements 1 14 of the outer section extend the entire longitudinal length of the inner side of the 
outer section. If desired however these elements may be omitted in which case the lock 
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projections alone (when in lock position) would be configured to inhibit or prevent such 
rotation in addition to inhibiting axial displacement of the inner section along the longitudinal 
axis. 

5 Referring to figures 37 and 38 the channel member 1 10 as well as the elongated member 108 
are likewise configured so as to have corresponding female elements 1 16 and male elements 
118 which cooperate so as to inhibit or prevent the channel member 1 10 from rotating about 
the longitudinal axis 62 relative to the elongated member 108, i.e. manual rotation of the 
elongated member 108 will induce rotation of the channel member 110 about the threaded rod 
10 member 104. The female elements 1 16 of the channel member 110 extend the length of the 
channel member 1 10 but could if desired extend some shorter or lesser distance. 

The channel member 1 10 as shown is also in press fit engagement with the elongated member 
108 so as to inhibit axial displacement of the channel member 1 10 relative to the elongated 
15 member 108 along the longitudinal axis, 62 e.g.. a telescopic outward pulling on the inner 
section 60 (the snap lock projections 82 and 84 being in non-lock position) will entrain the 
channel member 1 10 (and in turn the base part 66 of the inner section 60) in the same 
direction. 

20 Any other suitable fixing means with respect to the channel member may be used keeping in 
mind the purpose of the channel member 1 10, i.e. to be displaceable screw fashion along the 
rod member 104; a set screw, adhesive, etc.. may for example be used to tie the channel 
member 1 10 to the elongated member 108. 

25 In order to effect manual rotation of the upper section, the mast assembly may be provided 
with a sliding handle 120; see figures 39 to 42. The sliding handle 120 is provided with 
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inwardly extending projections 122 which register in longitudinally extending grooves or 
channels 124 provided in the outer surface of the elongated member 108 of the inner section. 
These channels 124 and the handle projections 122 are configured and sized so as to allow the 
handle 120 to slide as desired upwardly and downwardly over the elongated body of the inner 
5 section 60 along the longitudinal axis 62 in the direction of the arrow 126. However, the 
engagement between the inwardly extending projections 122 and respective grooves 124 
prevent rotation of the handle 120 about the longitudinal axis 62 relative to the inner section 
60 such that a rotational displacement of the handle 120 in the direction of the arrow 130 will 
be transmitted to the inner section 60 inducing it to rotate and depending on the direction of 
10 rotation either cause the inner section 60 to tend to advance upwardly or downwardly along 
the longitudinal axis 60 of the mast assembly 2 due to the screw coupling mentioned above. 



The sliding handle 120 also includes a pair of downwardly extending lock lip portions 132. 
These lip portions 132 are sized to register in and engage respective lock channels or slots 134 
1 5 disposed at the top of the outer section 58. Accordingly, referring in particular to figures 4 1 
and 42 once the inner mast section 60 has been rotated the desired degree, the sliding handle 
120 may be lowered such that the lock lip portions 132 are engaged in respective lock slots 
134 which engagement will inhibit rotation not only of the handle about the longitudinal axis 
but as a direct consequence also inhibit rotation of the elongated member. 

20 

Referring to figures 43 to 49 , these figure illustrate an example mechanism whereby an upper 
load spreader plate element 3 may be connected to the upper end of a respective inner section 
60 by a removeable intermediate connector element or member 140. The intermediate 
connector element 140 comprises a head portion 142 and a tail portion, the tail portion being 
25 indicated generally by the reference numeral 144. The tail portion 144 is sized to be 

removeably insertable into a cavity defined at the top end of the elongated member 108 of the 
inner section 60, i.e. the tail portion 144 slidingly engages the inner wall of the cavity 
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disposed at the top end of the elongated member 108 which defines the walls of the cavity. 

The head portion 142 comprises a channel including an opening (i.e. a sleeve element) for 
removably receiving a connector projection 8 extending from a load spreader plate element 3; 
5 the connector projection 8 slidingly engages the wall element defining the cavity (i.e. in a 
telescopic like fashion). A compression or bias spring 148 is disposed in the cavity and 
maintained in place by a connector pin 150 which engages a hook part 151 of the spring 148. 
The connector projection 8 and the compression spring 148 are configured and sized such that 
the compression spring 148 is able to act between the upper end of the inner section and a 

10 respective load spreader plate 8 for the purpose of providing possible compensation for any 
deviation in distance between the upper and lower support surfaces which may for example 
occur during use e.g.. if the distance between the upper and lower support surfaces should 
increase, the compression spring 148 may nonetheless continue to urge the load spreader 
plate 3 tight up against the upper support surface. Thus the pressure force from the elongated 

15 member 108 may be transmitted (i.e. attenuated) to the ceiling pad through the compression 
spring 148. Figures 45 and 46 show the compression spring 148 in uncompressed 
configuration while figures 47 and 48 show the compression spring 148 in compressed 
configuration. 

20 The intermediate connector element 140 also has an annular collar like bearing member 156 
(of ring like shape) which is configured to abut against a shoulder 158 defined by the head 
portion 142 and also abut the top edge 160 of the inner section disposed about the opening to 
the cavity for receiving the tail portion; see figure 46 which is an enlarged view of the 
encircled portion of the intermediate engagement member 142. The annular bearing ring 

25 156 is free to rotate about the longitudinal axis 62 but is inhibited from being displaced along 
the longitudinal axis by an inwardly extending projection 162 (which may if desired also be 
annular or ring like) registering in an annular recess or groove 164 . The presence of the 
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annular bearing member 156 allows the elongated member 108 to be rotated about the 
longitudinal axis 62 without inducing similar rotation of the load spreader plate 3. 

The connector pin 150 of the intermediate connector element 140 has ends which extend out 
5 of the head portion 142 and which may be used to removeably attach a track to a mast 

assembly 2 in conjunction with the annular lock groove 166 defined by the head portion 142. 

Referring to figures 2a to 4b and figures 50 to 59 the end of a track may comprise a 
releasable quick lock mechanism for securing respective ends of an above-described track to 

1 0 a mast assembly. As may be seen from figure 2a to 4a and more particularly with respect to 
figures 50 to 53 each of the ends of a track is provided with a pair of spaced apart plate 
elements 170 connected together by a rear plate or web 172 (see figures 54 and 55). Each of 
the plates 170 is provided with a respective downwardly open U-shaped slot 174 sized and 
configured to receive a respective end of a connector pin 156 so as to inhibit movement of the 

1 5 track transversely to the longitudinal axis 62. In the case of figures 50 and 5 1 the plates 1 70 
are crimp attached to the inner central web 176 connecting the sides of an inner section 24 
together. In the case of figures 52 and 53, these figures relate to a track in which the wing 
elements or members 22a and 22b of an outer section 22 are directly connected to a mast 
assembly 2 rather than via an inner section 24. The ends of the wing elements or members 

20 22a and 22b of the outer section 22 are connected together by an essentially H-shaped bracket 
which has a cross section analogous to the cross section of the inner section 24 shown in 
figure 11; the plates 170 are crimp attached to the inner central web 178 connecting the sides 
of the bracket together. The plates 1 70 are interconnected by the above mentioned rear plate 
172. 

25 



Referring to figures 4 and 55 the quick lock mechanism additionally includes a releasable 
snap lock component 182 having a body comprising lock projection 184 for registering in the 
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annular lock groove 166 defined by the intermediate connector element 140. The snap lock 
component 182 also has a bias spring 186 which is disposed up against the body of the snap 
lock component 182 and the rear plate 172 (see figure 55) so as to be able to act between the 
body of the lock component 182 and the rear plate 172 such that the lock projection 184 is 
5 releasably displaceable from a biassed working position wherein the lock projection 1 84 is 

registered in the annular lock groove 166 (dotted outline in figure 55 - see also figure 59) and 
a release position (solid outline) from which the track may be removed from the mast 
assembly i.e. to allow the connector pin 156 to be removed from the U-shaped slot 174. In 
the biassed working position the lock projection 184 registers in the lock groove 166 so as to 
10 inhibit movement along the longitudinal axis 62. 



The releasable snap lock component may be displaced between the working and release 
positions by manually pushing on the button member 188 against the biassing action of the 
bias spring. 

15 

As may be seen from figure 54 the plates 170 each have side notches for receiving respective 
projections on opposite sides of the body of lock component 182; one such notch is 
designated by the reference numeral 200 and its respective projection is designated by the 
reference numeral 202. The notch 200 and projection 202 will act to limit the forward and 
20 rear displacement of the lock component in the direction of the arrow 190 see figure 55 . 

Figures 56 to 59 illustrate a track in the process of being attached to a mast assembly using 
the snap lock component. 



Although not shown, as an alternative the snap lock component may comprise a pivotal hook 
25 member which is pivotally attached to the body defining the U-shaped slots and a bias spring 
biassing the hook member in a working position. The hook member may also be pivotabie 
between the biassed working position wherein a lock projection of the hook blocks off the U- 
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shaped slot and a release position wherein the lock projection is disposed away from the 
opening of the U-shaped slot so that the track may be removed from the mast component, i.e. 
to allow the connector pin to be removed from the U-shaped slot. The pivotable hook 
attachment mechanism may be provided with a cam or sliding surface over which the 
5 connector pin may slide so as to automatically urge the lock projection from its biassed lock 
position and allow the pin to pass into the lock U-shaped slot, i.e. in quick lock fashion 
without having to manually depress or displace the handle of the handle member to open up 
the U-shaped slot. The pin may be released by pushing on a button member against the 
biassing action of the bias spring, 

10 

Referring to figures 60 to 62, these figures show an alternate embodiment of a mast 
supported overhead rail component which comprises three mast components and two 
overhead rail components as described above. Referring to figures 60 and 61 and in particular 
to figure 61, the lower upper rail component is held in place at one end by a double trolley 
1 5 system 208 wherein one trolley component is disposed in the lower travelling channel of the 
upper overhead rail component and the lower trolley component connected to the upper 
component by a rod member 210 is disposed in the upper travel channel of the lower 
overhead rail component. 



20 With respect to the trolley component which may be used to travel through the travel channels 
of a telescopic track as described herein, the trolley component may (as seen above) be a 
wheeled carriage having a (downwardly) extending connector projection for attachment to a 
winch assembly such as for example an assembly shown in Canadian Patent application no. 
2,217,421 (and in the corresponding International patent application number PCT/CA98/ 

25 00935 which was published under International Publication number. WO 99/17704). The 

carriage may also comprise two pairs of opposite wheels, each pair of wheels being supported 
on a respective travel surface as described herein. The trolley once installed onto the travel 
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channel of the track may be displaced or rolled manually about the travel path defined by the 
track component. It is noted that although the trolley illustrated in the figures herein is 
wheeled, he trolley may alternatively not be wheeled but have sliding members for contact 
with the travel surface. These sliding members may comprises members which have a 
5 reduced friction characteristic such as Teflon. 
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